It's a disturbing scene: a full-grown male chimpanzee, heavily muscled and with hair standing on end, crashes through the forest undergrowth, running partially erect and noisily flinging branches. Other chimpanzees scatter, screaming or making submissive grunts (Figure 1 ). His target, a smaller female, cowers and bares her teeth in a fear grimace as he concludes his rampage by kicking her and stomping on her back with his full weight. It may be over in a few seconds -she can provide little resistance -but the victim is clearly traumatized, emitting rasping, strangled screams long after the male has returned to his normal routine. This scene plays out regularly in some chimpanzee communities and with little warning or provocation. Aggression by males against females is often merely a threatening charge or a quick, rude smack in passing, but can consist of repeated, brutal assaults lasting a minute or more. Males in one community have even been observed to bludgeon females with sticks, a form of tool use rarely employed in their frequent fights with other males [1] . Collections of chimpanzee bones reveal high rates of trauma to the crania and limbs of older females, consistent with intraspecific attacks [2] . Why does this happen? Males seem to gain no immediate advantage from this behavior. They already outrank all females, they rarely use attacks to steal food from their victims, and sex rarely occurs in the aftermath. Yet, a new study [3] in this issue of Current Biology by Joseph Feldblum and his colleagues at the Gombe National Park in Tanzania finds that a male's use of aggression against females is an important predictor of his reproductive success.
Chimpanzees generally do not use aggression directly to obtain sex, as do their close cousins, the orangutans [4] . In fact, forced copulation is extremely rare in primates. Male aggression against female chimpanzees is instead a part of a more elaborate battle of the sexes. Sexual conflict, when the reproductive strategy of one sex is costly for the other [5] , takes many forms in primates. One of the most pervasive is infanticide. If a male has little reason to believe an infant is his own, he may kill it. Relieved of the burden of lactation, the female will become fecund again soon, offering the infanticidal male a chance to sire the next infant [6] . What is a female to do? In many species, females respond to this tremendous evolutionary pressure by employing counterstrategies to convince any male that they encounter that he could be her baby's father. Female chimpanzees, which live in communities with multiple males, counter infanticide by mating as often as possible. It often takes many months to conceive successfully, over which time a female will have mated hundreds of times, and with most or all of the males she knows [7] . Amid all that sexual activity, a male might have reason to be skeptical. To entice males, females develop impressive genital swellings that remain fully engorged for 10 or more days per month, signaling a window of likely ovulation [8] . Isn't this everything a male chimpanzee could hope for -willing females and a big, red signal of when to mate? No, because males must compete vigorously amongst themselves for access to the choicest females, and their success is diminished if the female mates with another male mere minutes later. Thus, for a male chimpanzee, the challenge is not to convince females to mate with him, it is to prevent those females from mating with others. Aggression, in the form of intimidation and punishment, can constrain a female's mating strategy by increasing the costs of mating promiscuously [9] .
Previous work on wild chimpanzees in the Kibale National Park, Uganda, supported the hypothesis that males gain a mating advantage through coercive aggression [10, 11] . When males targeted particular females for aggression, they not only had higher copulation rates with those females than did other males but were actively solicited by those females at the time of ovulation. In turn, females were less likely to approach another suitor if the coercive male was present. Remarkably, this strategy appeared to work across the board. The alpha male was both highly aggressive and highly successful at mating, but even low ranking males fared better with the females that they had attacked. Critically, a history of aggression against a female was more influential than an attack in the immediate context of mating.
This work, however, left important questions unanswered. Conditioning aggression altered female behavior, but was this enough to produce a selective advantage in males? Couldn't females appease coercive males but strategically mate with more chivalrous males when it really counted? The new study [3] by Feldblum and his colleagues at Gombe provides the critical evidence on male reproductive success. The authors compiled 16 years of daily, full-day behavioral observations on the Kasekela community of chimpanzees, first observed by Jane Goodall in the 1960s. Over this period, they were able to determine the paternity of 31 infants, using non-invasive fecal sampling. Gombe males, like those at Kibale, delivered the most attacks to females that were sexually attractive, such as those with genital swellings. Experienced mothers, who are highly contested as mates, received more aggression than did young females. Aggression not only increased a male's chances of copulating with a female, but also his chances of siring her offspring. This strategy was most effective for high-ranking males, probably because they were best able to police mating attempts by other males in addition to the targeted female. Feldblum et al. [3] highlight the role of long-term intimidation in this system. Aggression given to females prior to their sexual swelling period best predicted which male would sire the offspring. This suggests that -rather than being overstimulated to aggression in heat of sexual excitement -males develop coercive relationships with females over time. Taken together, this evidence provides strong support for the role of male aggression towards females as a deliberate and successful reproductive strategy.
As clear and compelling as the results of this study are, it is important to remember that sexual coercion is not the only, nor even the most effective, way for males to achieve reproductive success. As in many group-living species, competitive relationships amongst males have an important influence on reproductive success [12] , as might strategic affiliative partnerships [13] and sperm quality [14] . In the present study [3] , dominance rank was a key independent predictor of paternity while also mediating the effectiveness of coercion. Likewise, it is not clear whether males in all chimpanzee communities practice a coercive strategy, and if not, what factors preclude it. In the Taï community of West African chimpanzees (Pan troglodytes verus), a different subspecies from those at Gombe or Kibale (P.t. schweinfurthii), coercive aggression is reportedly rare [15] . It is possible that coercive aggression is a recent innovation for East African chimpanzees and is absent in their relatives. Given that the Taï community had a relatively small number of males, it is possible that coercion is less effective, or less necessary, under certain demographic conditions. Like many behavioral strategies, the efficacy of coercion may also be contingent on its frequency and the use of alternative strategies.
This research paints a rather nasty picture of male chimpanzees. I certainly would not want to date one. Male chimpanzees do, however, have positive influences on females' lives. When females fight, which can endanger infants or prevent new females from joining a community, males act as peacekeepers [16] . And males collectively undertake the risky efforts of defending the home range from incursions by outsiders [17] . But, sexual conflict is pervasive in animal societies and can take dramatic forms, such as the toxic semen produced by Drosophila males, the traumatic insemination of bedbugs (even worse than it sounds), or the sexual cannibalism practiced by many arachnids. The tendency to see so much of ourselves in the behavior of our closest relatives will no doubt make many readers particularly uncomfortable with an adaptive portrayal of relationship violence in chimpanzees. Yet, the value of research such as this is in uncovering how and why sexual conflict turns to abuse and how the tables can be turned. We might take comfort that in bonobos, the 'other' chimpanzees, females thwart male coercion by forming powerful coalitions with one another [18] . And the battle of the sexes rages on. A male chimpanzee, Evered, engages in an unprovoked 40-second attack against a female, Melissa, in Gombe National Park, Tanzania. The female crouches to protect her clinging infant from the blows and bites of the male. Evered sired at least one of Melissa's infants. Image ª The Jane Goodall Institute/Jane Goodall.
